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PROBLEM TO BE SOLVED: To provide an optical 
transmission system that adopts a signal mode fiber 
system to avoid interference between a wavelength 
division multiplex WDM signal and an analog television 
TV signal. 

SOLUTION: This wavelength division multiplex system 
has a 1st multiplexer 112 that connects a plurality of 
digital information channels to a transmission path and 
the transmission path including an optical fiber 130 
whose zero dispersion wavelength X0 is 1310 nm and 
whose length exceeds a span to 10 km. The loss of the 
optical fiber at 1385 nm is smaller than the loss at 1310 
nm, and color element dispersion at a 1 .4 |xm wavelength 
band is within a range of 1.5-8.0 ps/nm.km, and the 1st 
multiplexer 112 gives three or more channels of 
wavelength division multiplex signals within the 1.4 \m\ 
wavelength band to the transmission path. 
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1 300 — 1 322 nm 

>0. 8ps/nm-kra (1 3 3 5-1 4 3 5nra) 
<0. 092ps/n m 2 — k m {KkJO 
1 5 5 O n mt»< 0 . 5 d B (lEfi32nnre 1 WSi 
1 550nmK0. 0 5dB (It^75mm-eiO0[El& 



3— ^-r <de& 



245±1 Ojim 
1 0 0 k p s i 



[0045] *f£0J!l* 1 . 4 /i mafiia*T?«a5fe©* 
LT:ttIJ-«i**G>£«i*-*-4. ^a)*5ft*77-f/< 

[0046] |4lt 1 3 85 nmT*iSi**^tl>3fe 

-ryZ? (4 1-4 3) (*„ j]7XgG)fa-^tSSt 
40H**itf«l^ (BP%- 0. 8ppbKlT(D) 37 

p-y Ka>B3il-H»*"4. LfetfotMoaooxf 

*?=7V KJl/3 7<Dtt*3b<7. 5&TT** OH 
ttitfO. 8 p p bJslTOaTP^ KtJKdt**"**— 
OXf7^MtS^k4^*6. #£L<I*37P 

Ki*i5iTi=Bwr«*3^ ^f^4 1 

fA^fflJffl (Vapor Axial Deposition^ V A D) ^P-fe 
[O 0 4 7] 37 Py KOgit 



X*BMJ|-*"4. 37P? F5 01*375 1 S*U 
37 5 1 flOB»*l*^^^ KB5 2 0>H»*J:y *** 
IV «l*a«*36«*#^*««>*Bl«=ft*«y- wfttt* 

&4o ■H»*a««t»JiM"4fc*>i:: ^ 50 1 1:1 

i C I 4) £&ISL. -£<D I — ?V&$kP*l~M$LttS:'D 

[0 0 4 8] ^OO^U— AlCfcyJl»»*«SJCLT37 
n^p50O±i:«7^W (x-h=tt) 
4. 37P^Kl*. M©*8l»Hfi**«>±*|-eM* 
iRH3HtfTi*4. *Lxail*Bi<D±^rc=i§HELtt^& 

JiHlc?GoTi§Si*;K4o »0h-f502tflt^3 
7 5 1 <D±lz$ v Kff 5 2 £*a-r 4„ ^ 7 ? KM 5 
2£^j£-r4fctf>U: I — ^5 o 2i*-effil*&*t4W*tft 
I*. «*.I*S i C I 4"C'fc4«, 37 5 1 OO e K— tf> 
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41 oMatfcSo 

[0 0 4 9] %\&t Lt, i9Lf^7^ KSfc^-;^ 
£ K- tf ><f IT 3 7 <*: y t ttl*BSr*a Vzv KS £ 

fBfiM-4fcat>ic s i c 1 4 i*3T s i * »ja-r 4©rc 

^^t>4x-SI^«S"C*&^o COcfcd&ttiBlcfcOT. 05 
*.l<SF6t CC I2F2, C F40«fe5*37v^b«3$^^ 

-J KJifflO) I f 50 2F»iT?S i C I 4 £9^4-4. 1S 

*?S3fc:77-f /«30BS»aa)B«lt, Optical Fiber Te 
I ecommun i cat i ons 1 1. Academic Press, Inc., (C) 1988 
AT&;T and Bell Communications Research, Inc. (7) Chap 
ter 4lzEttS*trt^*. »lt-fe^*>a>4. 4. 4 

(1 6 9 - 1 8 oh) v a d^p -trxsia yaot 

[0 0 5 0] ±IH(DV AD^n-bXfzfcl>ri*. ii^L 
W7 7Ki(DlS (D) (4. Z)T<7)fiS (d) 0)7. 

T*fc^(DT*=3TP^KCDajg|3^LftP B 1*Si$?l-r5Ci: 
I*. *77-f MbUiKgfStfcK. S8IB3T 
P? Kl3»KftVAD(*a<D*l* (D/d) 2|-it«-r 
£ 0 K<Z>D/dj6</]\$ 3*-— 

[0051] D/d^sa^-rctic^y. 5t^7*f/*« 

fLtOH -< *-><Z> <fc 5 fc^JMfclc J: y $ ^icg&ifcilSfc 
£>4o fit* t>(Z^C<tl::OrW*:>l4. TKfSlfC^ 

su * urc<D7K^i*oHf <D*i<D<fcy ^XAMc»n 

[0052] •fcyr'C t^o^toOfrmtmi-tRMttD 
M<DKJSlc*y OH-T*>*<*Cl::^j«£;K4o 2^ 
KJI/3 70>it*^2. OJaT<naTP^ K(4. RfltlC 

*U C*tl*SttE©i:C4:3X htf)lc<&5 *0>-Cl4«: 
l\> Lfc4«oTiiaUfc^5^ KJi/=a7a>lfc»a>MB 

w&&K<b LTI4 2. o<D/d<7. s-e&4 0 

[0 O 5 3] @4<DXf7^4 2ll »1 2 O Q°CO)%l 

■T*Ci:r=J:yia*»fl:*fT3Cfc*«r. CCDXt^ 
^izfelx-CI*. 3TP«y KI4*fl.tt«>X— h^-f "eft 

y. «5i«tt*#x*<c©x— hTR^-r^iife^rtrcea 

[0 0 5 4] i40)Xf^^4 314. 3707 K£3fi 

*<i 5oo < c-e^y5A»aft+icE«-r*cti=*y 
£-#^<b-r4c£ ^m&fc-r 4 e 



»&<bl4. #dFtg<DX— hP'> K*tt?-ttlM>fcl*KS 
So^^xic^gi-r^cirT'fe^o c<z>K#*flsx-r? 

^fc*#5WbX^'5r3fCDB«IH:. *S*SitS3, 9 3 
3, 454§ (rBf01 976$1«2O8) Clgl^* 
*lTl*4o 

[00 55] @40Xf 7^4411 37P^FI4BX 

-7k^ h~?*m*T«s<"r«ct -ti(4. 
c(D^f7 £H4*so&£e«£-r4M*i# 

(4. J5lTI=RWT_*J:5<i:**<Dat^vX^ h-f$ 
ffl^TfirfciK*- *LTC*U::<fcyx-/^>y (Xt? 
^45) «E 4. 9ft. VAD^PtXlCcfc 

«n=*o>ii:a*3a&'rj:5r=3i*Ett-ro 

[OO 5 6] 5l*EliLI4. #^X«0)16»±-efft> 
*U f L"C-€-(D^itl4^-efc4o C0)a7P^KSlHl 
«**4fc»lc % 16«±©^^ KXK'y^fc-T-fiUX h 
^^i:(DBBlc»«-r4. p7P KMSK^lcoifc 

*a>*fi!(=*ll*-fr4. h-^*^a*-a-40i:^^lc 

f ^r^x h^s^-, kx hv<?o>-^f^^n.-t^^\z.m 

*U ^*tl=J: y 3707 K£SI#Btf LTHS*'J*S 
<"T4o 

[0 0 5 7] **fc|«(OJ:3ft«*ttc3!)#Xt*#ff 
jl3 0'J^ H;U/# ( I pm) t 1 5 I pmtDSSSr h 

-^wic3E-r 0 **©ffiffl*«M*tti=(4-»ft-cfty. 

J: y 37P7 KOg®±IZOHjf ;Wf2J&£*t4o 

14. *B4»ffft4, 5 7 8, 1 O 1 -E§- (USB 1 9 8 6 
*3fl25B) lC||^*H-Ct>4o 

[0 0 5 8] =37Py KtPXy 
Xt^^ 514. ML^«llfl)a7P^ K***©ftl^ 

^x^^>y^P-bX0)l¥«aS*lc^^ o 
>ya«Sffl^ta7P^ K0>a^6OH-f*>*J* 
4-T4C 4 CH&«)tt©x 

[0 0 5 9] ?g^7X7lt isVJjtisVr—hJS? 

xtff^ny Ka>n»affi3^6*aT?»*-r4 (x? 

14. 3K9^Kffi5 f OOO, 77lt^#iO)Ci:) 0 

9 0 0 0°cmJtOU^;KZ3g-r4) irfiH-*-4IMMb'C 
fc4o »«ttflD^7-rv*— iu*»*tta>««ft««(= 

«tt*i±4Ci:l=J:y. x*;^*aBSrc»»*-fraffl 

^s*^a(**t«a)m^bssm±i3*-fr4o 
[0060] ^^7-r/«o±t*=ix hi4. «ky*ea* 
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T**& 0 &$iL<\tZ0)*— K^zl— 

4 614, 37n«> K^+^(c-Ku^<;ucooh Lfr4r$ft 



d <Dtt35</h £ < ft fttfft & 15 <t* * :7a>tt#ttl*a& < 
ft£ (BP*. *<DOH<D#*r*te«lvMMt&5) 0 #J 

[0 O 6 1 ] 



7.5 <200ppm 
5.2 < 1 . 0 p pm 

4.4 <0.5ppm 



[0 0 6 2] m40)^VJ4 714. iJ7Xgfi-^ 

6 2f4nra^ K5 0O^SLT^i1^Ir1IzSu:^ o c 
<D:?P-fcrX<DP;ffll4. *i^$4, 820, 3 22^ 
dM^SJlTl^. M(^4(DXf V^4 814. %-? 
7-fA*in»Lfc (&2 0 00°C) (D^'J AOS 

[0 0 6 3] *J68flM: % Hi, 2lc^LfcHSSWi:(45iJ 
0)*«fc^-v*;HcJBffl-e** o x;ue^7Ali^^/- 

ffl«T?g§^ LtzVLftO'r—Z \s — h^(7)lllfE*>*2£!?BCD 
*»«fcr«fftt^. 
[■■aflWftRBJ] 

[Bl]**10Gb/s©8Stift«1. 4jim 
ilfc^i&rtCDWDM^-V^Ui:. fe*2. 5Gb/s(D 
ifcSTfillfM"* 1 . 5 5/imim^(DWDMft^ 

^*tt?wia)*7 7-fA*^ h7-^ogi mmm 

[BI2] **1 OGb/s 1 . 4/im 

Sftfl4tna>WDM7-V^;U^« 1. 5 5|fmXfi«4e 
W<^7t P A T V ^frigigfiOft 3? 7 4 

[13] *»3HTttfflS*i**?7*f/<<Dfe* (Sft&) 

[B6] **w-e«ffls<L4*f^x»«^7'-r/<«5i* 



[B7] 1 SOO nm(D?K>^Se*t?0!)»ll|->y*ffla) 

5 0 37P7K 

5 1 37 

5 2 ^777KI 

5 O 1 , 5 0 2 h— 

6 0 -J*) 7*— A 

6 2 *-/^7 7Kfa-^ 

100, 200 X£lft:7 7'r't*>? h^— ^ 

101, iii, 121, 141 sins 

1 0 3, 1 1 3, 1 23 ifigH 

1 0 5, 1 1 5, 1 2 5, 1 4 5 

110, 2 10 tB^ITK— h 

112, 122 ftmvjlsT-JisZV 

114, 124 f^7iUf ^^-9- 

1 3 0 *77-f/< 

13 1, 13 2 fflWDM (CWDM) 

1 4 0, 2 40 h 

3 O 1 H£ 

3 02 — ^ — 1°— ^7 

3 03 ftWL 

4 1 ZXTUy K0VAD(Cj:SiSit 

4 2 a*d*»Hft+-CO)ar p KflDKjjcSUb £ 

m 

4 3 ^AUS^cftrOzirP v Ka>*Jjt i&g 

4 4 37PvKtI«t (S^-TK^h-^) 

4 5 (OH) 3Ptt**R*'r*fca<>lc=i7Pv 

4 6 +#&l*L"<;KB (OH) S^-r^^'^XS^zL 

-^a7n-; k**sw-* 

4 7 ?'J7t-ASMt^fcftl337n^ K-tdtf 

4 8 ^'J 7^-— A^t>3fc37 7Y/^^§|*fe< 
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(D/tf < 7.5) 






r 








( as = 


1200° C) 
















( as = 


1500° C) 








3 r o -/ hs g«r r 

( 1 — ^- > 








(OH) ^tt«j£Ki3f-r-&/crt{z 








-H^ev^W^^cO i OH) £^-f& 
# 7 g * * — rt3To-/ b* £ & S T £ 




y 


r 






i 




r>j 7 * - A £ 36 y r >f a< £ 51 s & < 
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7P> r"*— s?©tt# 

(71) HJISA 596077259 

600 Mountain Avenue, 
Murray Hill. New Je 
rsey 07974— 0636U. S. A. 
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K U-f^E>K x-f ^x>/^ (72) 

A 

7> 'JAdftS* 07920 ^a.— v?V— is 

Ox-f 18 (72) 

7>'J*^S. 07750 — a — v* — v 

— % ^E>^X fcf— ^ * 7^1 

9 (72) £18% 



7*'J*«*B* 30075 i>3— v7\ n 
-< 400 

7> U Jl^&m. 30076 V3-V7, P 
330 

7> U***H. 30247 va-y7, U 

y*>1f— <7 l J—<P 3532 
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[^fTB] ¥«1 4*9^270 (2002. 9. 27) 

[^Hf^] ^§1 2000 — 244404 (P200O — 244404A) 
C^ISB] TfilEl 2$9^8S (2000. 9. 8) 
[«9«K] 4*Mttlf 1 2-2445 

[fciJj^S^] 2000-4322 9 (P2000-43229) 

H04B 10/02 

10/18 
H04J 14/00 

14/02 

[F I ] 

H04B 9/00 M 
E 



[«fflH] ¥j£l 4$7^1O0 (2002. 7. 1 
O) 

[^ttttjE 1 ] 
RIjE*S] £M 

[If #31 i ] *»aTS?$uu««^* luteal/*;* 

CD *«1 OkmSS^ *LT4fP#»»* (A 
0) *<8l1 3 1 OnmfftM77-</^A>S§fc 
&^X£j^t>&£il£:g#§iJ£m (WDM) vx^f Ad 

^c^T^f^li. 1 3 1 OnmrfOH^yt/J^UI 
385 nmtOS^^U f LT1. 4 // mXAfMt 
Tfl. 5ps/nm-kmt8. Ops/nm— kmi: 
a>l«M>ft#1K**U -t LT 

tttti ^u^u^-y-ii. i. 4/fmXAwre9Mft 

HJ£M (WDM) fi-S§-<D'J>&:< t^3 0(Df^^^ 
(WDM) i>X^A G 

[H^^2] tt£MfcS*ifc^**yi,o#*tfd>j&< 
<t t 5 Gb/sfl)f-5i U— hO)-ry*;Hf*^63S:« 
R#«l f=E«G>S«MMHM (WDM) vXfAo 

<h£l O Gb/ s (D^r — £ U— hO)fv^Ml^b^ 

«H«392f=Eitaa&«#«&K (wdmj vxtA 0 

SUM:: 2 O O G H z X(***tfilT*:ltlBIB LTl**R* 
91 t=Eltaaft&»M&B (WDM) i/XfAo 
[»*95] 1. 3Aima*««l7?M**lfc3ft«» 



(WDM) ->x^A e 

B*ai*. SMxsi-aBfliafc;* (am-vsb) mm 

7t«HS«5l:ei0M»iM (wdm) v^f 
A e 

[R*«7] 1. 5 5^mX<fl«(=Kn$tkfe%{| 

-^<7)4>&:< tl> 1 o©^v*;uS3EI=*t?»*ai C:E 
SO)iKg^i!l*M (WDM) vXfA 0 
[R$ff 8 ] 1. 55// mWMa-eOif -V *;u© 

mmmm-m^m^ (am-vsb) k 

n-eft«n3KQi7(ziBSdE>xs5ni»x (wdm) 
^a 0 

[Rsfc^ 9 ] 1. 55// mSl«Slita»0fv^l/ 

*xr=*&R*a7i::ES0iftjt&M*i (wdm) v 
o] i. s si/maawai^jsit*^* 

(WDM) v^f a 0 

[Rsfc*i i ] ttff i 0^;u^u^ic»«Sjfcfc 

Btta>aK£5}H£s (wdm) ->x^a 0 
[r**i 2] i. s s/imafinai-eRiHStifc* 

«#<D*ft< it i -30***;u£*trBI*S!i |::ES 
CD^S5>§I^M (wdm) vXfAo 

[R*B 13] 1.55// ma*««-Cfl!)«rE*ft < 

ttiow+^ni, MII-SIM* (am- 
vsb) »Sfl^t««**ifc7tDjrOT*64« 

2frEm<7)^S^fi|^m (WDM) ->x^A e 
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2(0.irV;U^^U^-9-£^. 1. 5 5/im2£gflgEf 
(WDM) vXf A 0 

[8t#^1 5] 1. 5 S^m&g^ST'CD^V^Ull} 
®^**;KD&*I£. 2. 5Gb/sfelT0)f-$ U- 
h-t?i&ftLT^£fi#3l1 4lClBK<D&g#8]£fi (W 
DM) vZfA, 

TZfisW^ Stfg* (L) *<1 0km$i8xT, f L 
T-tCO-tfa^tfeaSg (A 0 ) #«13 1 Onm^ 

m (WDM) ^X^AlCfcl^T. 
K3fe^T-f/<Ii. 3 1 0 nmT*<Z)ti5fc<fcy 

l^&Al 3 8 5 nmt(0i*$tL, f LT1 .^4:/Tnrv- 
fig^iSf-fel^T 1 . 5-8. 0 p s/nm-kmOfe 

5 G b/ / s(7)f r — ^ u— h$ft^fv^;HI»b3S: 

1 OGb/s(Of-' Sr U— h^^&'ri/^Hiffl^* 
9] 1. 3//m^gH^^fc^-CSiS$*L 

[it*^2o] si. 3 u™&&mm\znrt&WimM 
<j>&ffltt\t. amfcH-BMan* (am-vsb) 

s^mrsmi <z>£fisrefeo-c. i. 4j/m&g«i3 

SfiSl:: J: y-*S4tafiS*L* LTgflSlc <fc y «Mft< 

3 1 0 nm-e-tfP»tkiftS (A 0 ) £ ^-f £ 3fc ? ' < 
OSS 7 -f > t * & 4 « Xfi»ll>lX*XB vXf A 



XfAafitl. 5-8. Ops/nm-kmOM 

1 O nmt?(0e2lii^«fc y'J*£l*X&1 3 8 5 nmt'fl) 

[Rxa 22] mm i <D&mm\t'pte <t*,3-o<D 
5. oGb/8ei±-eBffr*KSft"x2/*;n»a^-v 

SiKKvXirAo 
[fg#^ 2 3 1 tt^i?* /UflBB* -v *;u©#* tttt 1 
OGb/sXI***LJ5Ui-CillftLTL^*»3Rffl2 1 IzlE 

[if*^2 4] 1. 4/imXA««-ei«««fT«:3 1 

[IS*312 5] $51 5 5 0 nmtiftt*7tP{f • 

t*T ? 3i-«*^6a:*^^*;u*Hi=dt?l»*a2 i ("IB 

[if#JS2 6] $513 10 nmt«t§7tP? ■ 

Sa>X«&M*MKKBS'X7A. 

T^^S-r§m2(Dai^ST?&oT. 1. 5i/mSgS 

* 'J T * t^t ^ U *? £*rfc 5 2 

a««*»=*t?»*a2 i i::ESa>X«*MN*K*ift 

[If3fc3l2 8] 1 OG b/s U— h-e 1 . 4/imi£fi 
2. 5Gb/sU-ht«1. 5 5//mXli^0)I)5: 

Llc£ - ftASBMf=I«**lfc1 O km- 

2 O O km(DgS(D5t7T-f /^^t>*-SS2l^>r 

&*y. 

K#?7-f/*(** (i)«1 3 1 O nm-C-tfna-tfc&g. 

(ii) 1 . 4 |i mit«Wrt©4tfl)f V*^l:B Lft 

8. O p s/nm-kmJ:y/hSl*#*U 

Si 3 1 O nm-C«>eaii5feJ:y ti'h*t^a«1 3 8 5 

nm-eO)fi3lRft«1*tt^LrO«XA»ll»S«XB 



I HIS 



PAG£ BUN* lusno> 



